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January 1997 Relativistic Electron Event
as seen by LANL, GOES, GPS, & POLAF
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January 1997 Relativistic Electron Acceleration
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1991-080 ESP Daily Averages
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1991-080 ESP Daily Averages
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Page #1 - “1.1 MeV Cross Correlations” Thursday, May 21 9:09 AM 1998

Delta-Orbit | Delta-T (days) | L=3.5| L=3.7| L=3.9| L=4.1| L=43| L=45]| L=4.7| L=49| L=55]| L=6.5| L=7.5

0 -8 -5.92 6.2 5.7 19.3 43.5 49 38.9 37.6 32.6 4.5 6.7 3.2
1 -7 -5.18 8.7 9.0 25.1 49.0 56.7 51.1 49.6 45.9 10.5 1.1 2.8
2 -6 -4.44 11.2 15.7 31.9 50.1 59 57.3 55.5 54.8 18.3 3.9 3.9
3 -5 -3.7 12.8 18.9 33.9 48.2 58.5 62.7 61.0 59.7 30.0 12.8 13.4
4 -4 -2.96 14.4 23.3 36.0 45.8 58.7 67.3 67.9 68.6 43.7 23.5 15.3
5 -3 -2.22 16.1 28.7 36.2 44.5 57.9 65.8 68.6 74.4 56.9 29.9 28.4
6 -2 -1.48 17.9 30.6 35.1 40.7 56.1 66.9 73.7 79.0 70.1 40.4 22.9
7 -1 -0.74 18.8 31.4 33.5 30.2 47.2 63.3 73.6 81.8 81.4 50.9 34.6
8 0 0 14.9 29.6 26.5 19.1 39.5 60.0 73.1 87.3 | 100.0 72.5 46.0
9 1 0.74 18.3 24.8 20.2 9.2 27.3 46.8 61.1 75.4 81.4 59.8 33.6
10 2 1.48 24.6 17.7 9.7 0.5 16.8 33.9 45.8 60.3 70.1 45.4 39.4
11 3 2.22 23.1 13.6 0.5 2.0 12 28.4 35.7 41.4 56.9 37.7 21.3
12 4 2.96 13.6 5.7 6.5 4.6 2.9 15.8 18.5 28.2 43.7 34.0 15.1
13 5 3.7 9.3 0.8 8.1 5.5 0.6 3.0 4.1 7.3 30.0 24.8 7.4
14 6 4.44 3.8 4.3 10.3 6.7 4 1.7 1.2 4.8 18.3 154 1.2
15 7 5.18 1.4 8.1 10.1 8.6 6.5 5.7 3.0 1.7 10.5 11.2 0.6
16 8 5.92 1.3 8.8 10.1 8.1 8.8 7.5 5.7 2.6 4.5 11.2 7.1
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POLAR @ L=4.1
Geosynchronous @ L=6.6

6.6
N
|

~
=~
|

Geosynchronous 1991-080
1.8-3.5 MeV, L

G. D. Reeves et al., 1998, Spring AGU Meeting

Day of Year 1997

1.210 °

110 °

810 4

610 ¢

4104

210 4

G'9=1 ‘A®N V'C
eled 1SIH dVv10d



POLAR @ L=6.5
Geosynchronous @ L=6.6
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Page #1 - “Geo/GPS Cross Correlations” Wednesday, May 20 12:48 PM 1998

Delta T (days) | L=4.2| L=4.6| L=5.0| L=5.4| L=5.8| L=6.2| L=6.6
4] 312 322 223 11.2 3.9 0.9 0.5
3| 41.0| 445, 364 249| 159| 115| 10.3
2| 518| 581 527| 420| 323 26.7| 238
1| 627| 724 714 622| 522| 453| 398
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GPSNS24 @ L=4.2

Geosynchronous @ L=6.6
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“Out & Up”

Relativistic electron
fluxes appear first in
the equatorial inne
magnetosphere.
They are accelerated ¢
all L-shells or have fas
radial diffusion.

They diffuse in pitch
angle, slowly, at all L.

“Up & Out’

Equatorial pitch angles
still appear first.

Radial diffusion is fast.
But non-equatorial
particles are accelerate
more slowly or slowly
pitch angle diffuse in
the source region befor
diffusing outward.




~Conglysions—

* Relativistic electrons appear to be preferentially
accelerated at 9(itch angles !! —

Equatorial fluxes of >2 MeV electrons at ——
L =4 and L= 6 show no systematic time delay

Equatorial fluxes at & 3.5 are delayed by \
4-6 days compared to fluxes atl4.1

—
P L 4

L~
/

At 6.6 Rg, off-equatorial fluxes at B/Bs 6.5
are delayed by2 days

temporal profiles than equatorial fluxes and
often have a sharp peak near the end of an e(

Delays can be explained by an “Out & Up” or__
“Up & Out” process. The latter is more likely

\ Off-equatorial fluxes have distinctly differen,t/
N

—— * Future Work: Detalled pitch angle studies, Other
satellite data sets, Phase space analysis (?)
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